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The overall project aim is to extend the scope of the application of computerassisted interaction (CAI) to the development of self-instructive programs and procedures for users of tactical data processing systems. The basic approach is to provide Al training subsystem packages which can be run on the operating system and, when not used for tactical operations, to provide initial and refresher training in system use. The overall objective of this work effort is the development of stand alone CAI courseware appropriate to the training of users of the TACFIRE system. Project products will provide the foundation for subsequent evaluation and refinement of CAI technology as applied to training in tactical systems.
The purpose of Phase V is to develop an evaluation plan for demonstrating the execution and effectiveness of the entire TACFIRE AI courseware package. The evaluation plan covers: (1) procedures and methodology for performing a review of the TACFIRE courseware content by subject matter experts at the U.S. Army
Field Artillery School, Fort Sill, Oklahoma; (2) procedures and requirements for demonstrating the execution of TACFIRE courseware on the ARI and TACFIRE operating systems; and (3) procedures for assessing the acceptability of TACFIRE Al courseware by field artillery personnel.
The evaluation plan will be reviewed by the U.S. Army Research Institute (ARI)
in conjunction with the U.S. Army Field Artillery School. Implementation of the evaluation plan and the formative evaluation of the instructional effectiveness of the learning materials will be the responsibility of ARI. Prior to the implementation of the evaluation plan, the courseware will have been debugged so that it executes properly on the AN/GYK-12 computer. This portion of the review is to examine the job/task training analysis (Phase II) report and indicate modifications to the criterion and enabling objectives and/or accompanying test items.
The number of reviewers required should be determined by the USAFAS. Even for subject matter experts, there are certain areas an individual knows very well but other areas are better known by other subject matter experts. Also, the amount of material to be reviewed lends itself to different subject matter experts reviewing different areas.
The actual procedure recommended for carrying out the review is to use copies of the Phase 11 report to note discrepancies and corrections. The notation should not only identify (mark) the problem area but also indicate why it is wrong. A separate list of the pages on which these occur would ensure that none are overlooked. It it suggested that one of the Phase II reports be used as a "master" copy for all changes which, in turn, will be used to identify where changes should be made in the course content. The audit trail used pinpoints where in the course content the change is to be made. The intent of this procedure is to minimize the amount of paperwork and number of documents required to identify, specify, and record what needs to be changed.
The report itself can be easily used for this purpose.
B. Review of Course Content
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This review is concerned with the accuracy of the courseware and consists of an off-line (off computer) check of the accuracy of the course content using the computerized listing (printouts) of the course.
Listings (printouts of course card decks) provide the entire course content including the instructional text, test items, answer processing, feedback, branching, remedial instruction, and decisions made (decision frames) which determine the student's progress through the course.
The listings provide an easy method of reviewing course content and identifying and recording problem areas. The subject matter experts should be familiar with the PLANIT symbology (B:) used for branching in order to tie together the frame sequences including remedial instruction. Knowing how to interpret decision (D) frames would also be helpful in determining the adequacy of the pass-fail levels for the tests at the end of each lesson and module.
The procedure recommended is to go through the course with the off-line course exhibits and identify on the listing and/or exhibits discrepancies and questionable areas which may exist along with notations which specify why it is a discrepancy. The listing thus provides a record of the discrepancies, minimizing the paper work and record keeping required. One copy of the listings and off-line course exhibits should be a "master" copy to show all changes which should be effected. These changes can then be made (edited) easily on-line to update the course content.
C. Review of Execution of TACFIRE Courseware
The TACFIRE AI courseware needs to be run on line to ensure that the courseware can be run (executed) on the TACFIRE computer system and that the frame size including feedback and the following frames fit the configuration of the TACFIRE CRT display (C/ED) and programming parameters. The content should be also checked as the individual frame-by-frame presentation on the CRT may appear different than on the listing, as there is no opportunity to refer to a number of frames at the same time on the C/ED. This is particularly true of test items which should be examined closely to determine that enough of the situational context of the question is given to adequately respond to the test PLANIT student records should be obtained.
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The problem areas that are identified (content and execution) need to be analyzed to determine the corrective action to be taken. Changes to the courseware are easily made by on-line editing. These changes are recorded on the listing to provide an updated record of the course content.
2-
Subject matter experts provide feedback on content validity and organization of the course and the fact that the courseware executes (runs) properly on the TACFIRE system. TACFIRE trainees provide feedback on levels of understanding and mastery and interactive computer behavior, verifying that the courseware executes and is acceptable.
Having TACFIRE trainees take the TACFIRE AI course provides answers to two basic questions: (i) Do they learn the TACFIRE operations specified in the objectives?;
and (2) 
A. Trainee Selection Requirements for the Evaluation Study
The TACFIRE AI course is intended to train field artillery personnel in TACFIRE Battalion Fire Direction Center operations. Trainees selected for the evaluation process should be representative of the pool of field artillery personnel who would be selected for TACFIRE FDC training. Only in this way can the results obtained be easily generalized to the larger group. This also applies to the prerequisites for selection to TACFIRE training. A number of these factors for selecting trainees for the evaluation study are considered in the paragraphs which follow.
Field Artillery Skills and Knowledge
The primary positions in the TACFIRE Battalion Selection Requirement: Personnel selected for the evaluation study should reasonably meet the above criteria. Personnel files of those being considered for the study should be checked to verify that they do.
Potential Assignment to TACFIRE. The TACFIRE AI course is intended to train TACFIRE personnel. Those in the personnel pool for selection for TACFIRE training have a reasonable expectation that, if selected, they will be assigned to TACFIRE or need to know TACFIRE operations. Consequently, they are motivated to learn TACFIRE operations.
Personnel selected for the evaluation should also have a reasonable expectation that they will need to know TACFIRE operations and, consequently, have the same level of motivation to learn. Note that this does not imply that there is a high level of motivation but simply that the skills and knowledges learned will be of value to the trainee. Personnel who are awaiting discharge, reassignment, or are presently assigned to areas other than field artillery operations should not be selected to participate in the evaluation. cluster at the low end of the scale. This should be a fairly constant factor, whether a large number or small number of trainees are used.
3-3
However, no matter how good preselection procedures are, there is the occasional "maverick" who doesn't like any kind of training, won't learn or can't learn because of personal problems or bias. There is also the "maverick" who seems to learn no matter how or what material is presented. Any one individual has an equal probability of being selected as any other one individual in the selection pool. This applies to both the high and low ends of the spectrum. The number of trainees selected for the evaluation study should be large enough to easily identify (isolate) the occasional individual at one or the other extreme and still indicate what group performance will be.
Another consideration is that, at present, there is little data on measured performance relative to pass-fail (go-no go) scores. Usual methods of determining pass-fail scores may be inappropriate. Prior to the evaluation study, each functional area module test will have been reviewed by subject matter experts and considered valid measures of performance for the stated objectives.
In considering pass-fall scores, an upper limit of test scores for trainees could be those test scores obtained by subject matter experts and instructors.
However, setting a pass-fail score in this fashion may be too low. Previous research (Navy Computer Integrated Instruction [CII] ) indicates that it is not uncommon for subject matter experts (instructors) as a group to have mean scores of 74 to 89% (median of 76%) on various test modules that comprehensively cover the functional areas being taught. Another criteria for pass-fail scores, used for many military courses, is a score of 70 or 75%. For MOS proficiency test scores, in some cases, the passing score is fairly close to the chance score that could be obtained by randomly answering all the multiple I choice questions. Both 70% or subject expert scores may be too low. The number of trainees selected for the evaluation study should be therefore large enough to provide a reasonable measure of performance expected (pass-fail) as a result of taking the course.
Another consideration is to determine the internal consistency of the course.
(If the errors made by trainees are randomly distributed over performance
objectives, the modules can be considered satisfactory. However, if a number of trainees fail particular test items covering specific objectives, then the training given is suspect and should be revised. The number of trainees should be lar6. enough so that poor performance areas can be isolated. The audit trail readily links together course content, objectives, and test items.
Based upon the above considerations, the number of trainees recommended for the evaluation study is ten (10), all of whom meet the prerequisites for TAC-FIRE training. This will provide for significant clusters of scores on the module tests and easily isolate individuals with atypical performance. It will provide objective data to tentatively establish pass-fail (go no-go) scores, provide a measure of the internal consistency of the course content, and the range of training time required to take the course. It is also sufficiently large to provide some measure of confidence that the results obtained will apply to the larger pool of TACFIRE trainees.
C. Equipment, Support Requirements and Schedule
Equipment
The TACFIRE AI course is designed to run on the TACFIRE Fire Direction System.
It is expected that the evaluation study will take place on the TACFIRE system at the U.S. Army Field Artillery School, Fort Sill, Oklahoma. Trainees taking the course will use one of three types of devices available: (1) the ACC console, (2) the VFMED, or (3) the modified MIOD. It is expected that the availability of equipment will provide a distribution of equipment users, e.g., some
on ACC, some on VFMED and MIOD, and some on a combination of ACC and VFMED/MIOD.
Support Requirements
Personnel will be required for the operation of the TACFIRE tactical equipment.
Support personnel for the evaluation study are dependent on the number of trainees taking the AI course at any given time. A minimum of two evaluation C personnel is recommended. Their functions fall into two general areas:
(1) load the PLANIT system and AI courseware onto the TACFIRE system and obtain
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the PLANIT trainee records at the end of each session; and (2) conduct and monitor the evaluation study including briefing the trainees at the beginning of the course, completing the forms required and interviewing each trainee at the end of the course. The TACEIRE AI course runs by itself and trainees work at their own pace. Course completion times will differ and the end of course interviews conducted will be spread over a period of time, necessitating a minimum number of support personnel. All course materials and data gathering forms are provided. Other than the operational equipment and ELP printouts of student records, the additional support requirements anticipated are two tape recorders, 10 tape cassettes to tape the interviews, and table and chairs in a quiet place to conduct the interviews.
Schedule
A two-week maximum liability period for each trainee is recommended. This should allow the slowest trainees, working at their own pace, to finish the course. The TACFIRE AI course, still under development, is currently estimated to take approximately 25 hours of on-line instruction on the ACC. The other two devices will require a somewhat longer time period because of the additional steps required for the trainee to enter his response. Assuming the 25 hours is reasonable, trainee times (working at their own individual pace) will probably range from 20 to 40 hours, with the median times around 25 hours.
Considering the initial briefing, forms to be filled out, the interview, possible TACFIRE system down time, the normal vagaries of other military and personal requirements, the two-week maximum liability period seems reasonable and adequate for planning purposes at this time. After the TACFIRE AI courseware has been developed and run on the TACFIRE system, the estimated time required can be verified.
The availability and status of the equipment consistent with other requirements (N at the Field Artillery School will determine when trainees can get on the TACFIRE Taking the TACFIRE AI Course. After assignment to a console, trainees follow the printed instructions ( Figure 4 ) and log in with their trainee ID number. They then take the course. For lunch and other breaks and at the end of each daily session, students log off and then log in again when they return to resume. Students are free to take coffee or latrine breaks whenever they so desire during each session. Trainee activities are monitored and also logged on and off manually by the group monitor. System downtimes are also recorded by the monitor. Trainees continue to take the course until completion including the module tests which are given on-line as part of the course.
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Interview. At the time he completes the TACFIRE Al course, each trainee is interviewed in depth in regard to their experience with TACFIRE AI.
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014-' In addition, the monitor should secure the off-line materials (exhibits) and module test exhibits. It is recommended that the trainees who take the TACFIRE AI course have the opportunity to exercise their skills in an evaluative, operational setting. This would require the preparation of a scenario with both off-line (voice) and on-line (FO outputs) which would require the trainee to perform the operations covered by the course objectives. With this relatively small amount of added effort, the Army can obtain some valuable data regarding the effectiveness of the TACFIRE AI courseware in raising the skill level of the individual.
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7. Were any of the five particularly bad and tell why. 
